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IGNITION DEVICE AND METHOD FOR PRODUCING IT 
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The invention relates to an ignition device 

gMi O M i Q in H":^ ! '^^ '1 ^"T ^^ ' "^ r ' ' " ' "^ and to a 

method for producing it. 


Spark plugs essentially comprise a metal housing and an 
insert, which includes a ceramic insulator, a connection 
bolt, and a middle electrode. The steel materials used for 
the housing, for reasons of function, production and cost, 
corrode above all from the hot, corrosive atmosphere of the 
kind that occurs during operation in a vehicle. To protect 
against corrosion, the steel housing is typically coated with 
a metal layer. 

As the metallizing layer, zinc or nickel is used, for 
instance. The ant i- corrosion action of the zinc is based on 
the fact that as a less-noble metal, it corrodes instead of 
the iron and forms so-called white rust. This cathodic 
protection effectively prevents the iron from corroding. The 
formation of white rust is undesirable, however, from an 
aesthetic standpoint. 

Nickel, which is a more-noble metal than iron 
electrochemically, can also be used to create an anti- 
corrosion layer. A problem then is that mechanical injuries 
to the protective layer lead to corrosion of the exposed iron 
and hence lead to the formation of so-called red rust. In 
German Patent DE-PS 38 41 215 C2, it is proposed that to 
prevent rust formation a chromate layer be applied to the 
nickel protective layer; the chromate layer covers the cracks 


and pores in the protective layer. Chromate treatment 
involves major environmental risks, however. 
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The ignition device of the invention ao do - f inotd — by t»hQ 
rrhriirnfrft'i.yiiifiiTtiri.rjn rrf^t-ih^-h^'iiiy...i7f T]iniTn 1 has the advantage that 
the paint layer brings about effective corrosion protection 
that is durable even at elevated temperatures and is simple 
10 to achieve. For instance, a spark plug that has been 

provided with a paint coating according to the invention 
exhibits no evidence of corrosion whatever even after a 100- 
hour salt -spray test. 

15 With the provisions recited in the dependent claims, 

advantageous refinements of the ignition device according to 
the invention and the method according to the invention are 
possible. 

20 For instance, the painting of the ignition device can 

be combined with other methods for corrosion protection, such 
as nickel-plating or zinc -plating. Furthermore, many 
painting methods are available that make it possible to adapt 
the painting process to the assembly of the ignition device. 

25 The painting of the individual components is preferably done 
after they have been mounted on the finished ignition device. 

It can be considered especially advantageous that with 
the aid of a paint coating, beyond the corrosion protection 
3 0 not only can the visual appearance of the ignition device be 
improved but the sliding property, for instance, of a thread 
stamped onto the housing is also favorable affected. 
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One embodiment of the invention is shown in the 
drawing, taking a spark plug as an example, and described in 
further detail in the ensuing description. Fig. 1 is a 
sectional view through one exemplary embodiment of this spark 
5 plug, and Fig. 2 is a schematic illustration of the method 
for producing it according to the invention. 

10 The spark plug of the present invention includes a 

tubular metal housing 13, in which a ceramic insulator 24 is 
disposed. The insulator 24, on its end 27 toward the 
combustion chamber, encases a middle electrode 22 and 
insulates it electrically from the housing 13 . It also 

15 includes a contact pin 20, which serves to transmit the 

voltage to the middle electrode 22, and on its connection end 
28 it has a connection means 11. The connection means 11 
assures the electrical contacting of the middle electrode 22 
to an external voltage supply, not shown. It essentially 

20 includes a connection bolt 12, which additionally, on its 
connection end, is provided with a thread and a connection 
nut 19. Between the connection means 11 and the contact pin 
20 is a spark extinguishing resistor 25, which comprises an 
electrically conductive glass and not only provides 

25 mechanical anchoring for the spark plug components disposed 
in the insulator 24 but also represents a gas-tight closure 
from the combustion pressure. Between the insulator 24 and 
the housing 13 is an inner sealing seat 17, which seals off 
the interior of the spark plug 10 from the combustion 

30 chamber. 

Up to four ground electrodes 21 are welded to the 
housing 13. The ignition spark is generated between these 
electrodes and the middle electrode 22. The electrodes 21, 
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22 comprise a multi-substance alloy based on nickel and for 
instance contain a copper core. However, it is also possible 
to use silver, platinum, or platinum alloys as electrode 
materials . 
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The housing 13 has a hexagon 14 on its outside that 
makes it possible to screw the spark plug into an engine 
block. An outer sealing seat 16 is also provided, which 
seals off the ambient atmosphere from the combustion chamber. 
10 The screw- in thread 18 stamped on the housing 13 serves to 
anchor the spark plug in the engine block. 

Next to the hexagon 14, the housing 13 contains a 
shrinkage notch 15. During the production process of the 

15 spark plug, the housing 13 is briefly subjected to a high 
voltage. As a result, the shrinkage notch heats to 
temperatures of approximately 1200°C. At the same time, a 
high mechanical pressure is exerted on the housing 13 along 
the longitudinal axis of the spark plug, and under its effect 

20 the shrinkage notch 15 deforms. This operation is called hot 
pressing and serves to seal off the spark plug. 

According to the invention, the corrosion protection of 
the metal components of the spark plug is brought about by 

25 applying a paint coating to the components that form the 
outer face of the spark plug. Paints that can be given 
primary consideration are heat-stable, moisture-proof and 
solvent -proof paints, which preferably harden under UV light 
to make fast curing of the paint possible. The paints are 

30 preferably colorless, or they can be provided with colored 
pigments . 

For the painting 1 of the spark plug B to produce a 
painted spark plug C (see Fig. 2), various painting processes 
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can be considered. An example of an especially preferred 
method is a spray method in which the regions of the spark 
plug that are not to be painted are covered with a template, 
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alternative. In it, the paint is sprayed in an aimed^^stream 
at the spark plug to be painted, and at the same time it is 


10 made highly turbulent by s^ucti on _ devix^^ disposed next to the 
spray nozzle, and excess paint is immediately vacuumed away. 
Another especially suitable method that can be used is an 
ink- jet technique, in which an aimed stream of fine droplets 
is sprayed on in such a way that the droplets strike the 

15 surface close together. 

The painting 1 of the spark plug is especially 
advantageously done, from a production standpoint, after the 
complete assembly a of the spark plug B from the components 

20 A. This makes it unnecessary to integrate painting units 
into production lines and furthermore makes it optionally 
possible to paint only those spark plugs that are intended 
for especially long service lives (long-life type) , for 
instance. If the spark plug is produced by a hot pressing 

25 method, then painting prior to the assembly a would already 
be disadvantageous because as a result of the high 
temperatures occurring in the hot pressing, the paint layer 
would be damaged in the region of the shrinkage notch 15. If 
the spark plug is alternatively sealed off by a cold pressing 

30 method, then the components can also be painted individually 
before the assembly a of the spark plug B. In that case, the 
painting can also be done by means of immersion baths. 



Depending on the requirements, it is possible to use a 
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combination of metallizing m and painting 1 as corrosion ' 
protection. Then, as shown in Fig. 2, the assembled spark 
plug B is first metallized m, and the metallized spark plug 
B' is then painted 1, resulting in the metallized, painted 
spark plug C . Direct painting 1 of the non-metallized spark 
plug B to make the spark plug C is also possible. The 
combination of metallizing m and painting 1 especially 
\ advantageously achieves better protection against mechanical 
Udamage to the anti -corrosion layer, since two protective 
10 / layers are applied one above the other; conversely, omitting 
the metallizing m leads to improved adhesion of the painting 
1 to the components to be protected against corrosion. 


By the method according to the invention, all the 
15 components of the spark plug that are affected by corrosion 
can in principle be protected, if they are not exposed to a 
temperature of substantially more than 400^*0 . This applies 
especially to the housing 13, which is painted either 
including or not including the thread 18. Care must be taken 
20 that the paint used have sufficient friction resistance to 

the mechanical forces that engage the hexagon 14 . Depending 
on requirements, painting of the connection means 11 is done 
in addition. This applies above all to the connection bolt 
12 and the connection nut 19. 

25 

Painting the thread 18 can be considered especially 
advantageous, because here not only can the corrosion 
protection to the component be assured but moreover influence 
is exerted on the sliding properties of the component. This 
30 is an important aspect above all in spark plugs with a long 
service life, since after a long time in operation they can 
often be removed from the engine block again only with great 
difficulty. 
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The creation of corrosion protection by means of 
painting is not limited to spark plugs. For instance, glow 
plugs used in Diesel engines as an aid in starting, for 
instance, are similar in their design and can be equally 
5 effectively protected against corrosion with the aid of a 
paint coating. 
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